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Introduction 59
Leukocyte activation and recruitment is a key process in the progression of a variety of 60 neurodegenerative diseases, including those affecting the retina (reviewed in [1] ). Microglia incision and prepared for cell sorting and RNA extraction. To detect and localise CD45 + cells in retinal cryosections, immunohistochemistry was 155 performed using a CD45 primary antibody (Biolegend, San Diego, CA, USA) or IBA1 (1:500, 156 Wako, #019-19741) , as described in our previous protocols with minor modifications [46, 47] . 7 again at 420g for 5 minutes at 4°C, and the pellet resuspended in staining buffer containing 183 1.0% bovine serum albumin (BSA), and 0.1% azide. The samples were incubated in staining 184 buffer containing anti-CD45-Alexa 647 (Biolegend) for 45 minutes at 4°C, then washed twice 185 in HBBS and resuspended in staining buffer. The resultant CD45-stained samples were run 186 through a fluorescence-activated cell sorter (FACS) (BD FACSAria II; BD Biosciences, 187 Franklin Lakes, NJ, USA). Viability of the sorted cells was assessed by labeling with DAPI. 188 The isolated CD45+ cells were collected in staining buffer and kept chilled on ice until RNA 189 extraction could be commenced. To prepare for RNA extraction, isolated samples were 190 centrifuged at 420 g for 5 minutes at 4°C, and the supernatant removed. RNA extraction was 191 performed with a combination of TRIzol Reagent (Life Technologies,Carlsbad, CA, USA) and 192 an RNAqueous-small scale kit (Life Technologies, Carlsbad, CA, USA) utilized in tandem to 193 extract and purify the RNA respectively. Isolated total RNA was analysed for quantity and 194 purity with a ND-1000 spectrophotometer (Nanodrop Technologies, Wilmington, DE, USA). were constructed using GO terms for biological process, and used enrichment/depletion hyper-geometric distribution tests with an adjusted p-value of <0.05 (Bonferroni) for terms and 247 groups. Kappa-statistics score threshold was set to 0.5 to define the functional grouping, while 248 the leading term for groups was selected based on highest significance. GO term fusion was 249 applied to reduce the redundancy of the terms included in the networks. 309 RNAseq was performed on CD45+ cells isolated from the retinas over 0, 3 and 7 days post-PD 310 to construct a temporal transcriptional fingerprint of immune modulation. PCA was performed 311 on the individual samples for all expressed genes (Figure 3) . The scree plot demonstrated that 312 most of the variance was observed in the first 3 principle components ( Figure 3A) . The PCA 313 indicated a strong correlation between sample replicates, and highlights a rapid divergence in 314 transcriptional profile between dim-reared control leukocytes, and those isolated at the point 315 of initial injury at 0 days ( Figure 3B ). Though distinct, the 3 and 7 day groups appeared more 316 closely clustered together than 0 days, and the 7-day grouping appeared the most similar to the 317 control cluster ( Figure 3B) . 318 When compared to control samples, 2193 genes were found to be significantly 319 differentially expressed in the light-treated groups (adjusted p<0.05, Supplementary Table   320 S1) with 1818 DEGs identified at 0 days, and progressive decline to 656 genes at 3 days, and 321 155 genes at 7 days. As this variance in number of DEGs has the potential to heavily bias 322 downstream comparisons, we took the top 100 most significant DEGs for each time point, as 323 illustrated in the volcano plots and PCA in Supplementary Figure S1 to take forward for 324 comparative functional enrichment analysis. These were representative of the trend in both 325 Venn and PCA analyses that were drawn from entire DEG list (Supplementary Figure S2) . 326 Of the combined total of 300 DEGs, relatively few genes were identified in more than one time 327 point, resulting in a final representative snapshot of 246 unique DEGs ( Figure 3C ). Of these, 328 82 (33.3%) were found exclusively at 0 days, compared to 58 (23.6%) and 61 (24.8%) for 3 329 and 7 day groups respectively. The 3 and 7 day groups were also found to share the most DEGs 330 (27, 11%), as opposed to a total of only 9 (3.7%) with the 0 days group. These patterns indicate 331 the greatest transcriptional changes in retinal leukocytes occurring within the first 24 hours, 332 and most of these are acutely resolved within a week after injury. particularly evident at the 0 day point, wherein a subset of chemokines (Ccl2, Cxcl16, Cxcl11, Ccl12, Ccl7, Ccl22, and Ccl17 ) was shown to underscore almost all the biology illustrated by 342 the top ranked terms.
195

RNA-seq sample preparation
Transcriptome profile of isolated CD45 + retinal leukocytes
343
To facilitate a better understanding of the biological significance of the data, we used 344 ClueGO to integrate enriched GO:BP terms from each point and organise them into a combined 345 functional network (Figure 4) . This enabled us to explore functional interrelationships across 346 a broad biological network, whilst also understanding redundancy of terms between related 347 functions. Figure 4A Supplementary Table S3 ). Here, the data reveal a shift in enrichment Figure S3) , though were found to explain the data in 362 a largely similar fashion to the combined network.
363
Gene co-regulation using K-means clustering 364 The co-regulation of DEGs over the damage time course was assessing using K-means 365 clustering, which was performed on the combined list of 246 unique DEGs. The analysis 366 identified 4 major clusters as shown in heat maps and graphs in Figure 5 ; more detailed heat-367 maps showing the specific genes in each cluster are located in Supplementary Figure S4 . 368 Based on their temporal expression profile, the clusters were variously classed as Early Up (A), Supplementary Table S4 ).
The Early Up cluster ( Figure 5A) identified DEGs that exhibited peak up-regulation at 374 0 days, and mainly comprised GO terms associated with recruitment, including leukocyte 375 migration (GO:0050900), monocyte chemotaxis (GO:0002548), and granulocyte chemotaxis 376 (GO:0071621). These consisted of many overlapping chemokines such as Ccl2, Ccl3, Ccl7, 377 Ccl12, as well as the pro-inflammatory regulators Anxa1 (Annexin A1) and Spp1 378 (Osteopontin), and the immune suppressor lgals1 (Galectin-1). Pathway analysis, conversely, and Activation of C3 and C5 (R-RNO-174577); these are further illustrated in pathway 396 diagrams depicted in Figure 6 . The Global-DOWN Cluster (Figure 5D ), unlike the other 397 groupings, did not return any significantly enrich terms for GO:BP.
398
Effect of Factor B ablation on subretinal inflammation following PD
399
The pronounced enrichment of alternative complement pathway and Factor B within To investigate a possible functional role, we utilised a Cfb-/-knockout strain and a 408 murine photo-oxidative damage model that we had previously shown exhibits a similar 409 magnitude of photoreceptor death and sterile inflammation to the rat model, over a 7-day time 410 course of bright-light exposure [43] . We examined the expression of Factor B in whole mouse 411 retinas after 3, 5, or 7 days' PD, and observed its persistent up-regulation compared to dim-412 reared retinas (Figure 7A; P<0.05 ). This correlated with increased number of TUNEL+ 413 photoreceptors, following PD over the same period (Figure 7A; P<0.05 ).
414
The link between photoreceptor viability and complement factor B was further 415 examined in Wt and Cfb-/-mice using TUNEL, ONL thickness, and ERG recordings ( Figure   416 7B-H). After 7 days' exposure to PD, fewer TUNEL+ photoreceptors and more surviving 417 photoreceptor rows were observed in Cfb-/-mice, compared to Wt (Figure 7B-D injury. Here, we show that the major leukocyte cell type, and associated molecular changes are 435 consistent with a mononuclear phagocyte subpopulation, most likely tissue resident microglia 436 and macrophages. Photo-oxidative damage induced an early pro-inflammatory and chemokine-driven response that laid the foundation for progressive and varied migration of myeloid cells, 438 granulocytes, and T lymphocytes at later stages, which was coincident with photoreceptor cell 439 loss. In assessing the gene expression changes using a functional network approach, we 440 uncovered shifts in the retinal leukocyte transcriptome following sterile injury, predicting the 441 major drivers of the degenerative process are mediated by a sustained inflammatory response.
442
Specifically, early myeloid-driven, acute pro-inflammatory responses preceded any later 443 involvement of complement, T-cell activation, antigen presentation.
444
Network analysis predicted a role for alternative complement pathway during the late 445 stage of degeneration, and indicated that this was driven by leukocytes at 3-7 days post injury.
446
Factor B is crucial to the assembly of the alternative pathway C3-convertase, which promotes 447 the rapid and prodigious accumulation of C3b/C3d, and ultimately, the assembly of the 
464
It is well known that the major leukocytes in the central nervous system are microglia, [77, 78] , in the current study we found that CD45 labelling produced a similar profile to CD11b, but comprise a broader pool of cells, therefore providing a better 470 perspective on the leukocyte expressome. Our data shows that while in control animals (reared 471 in dim light) CD11b + cells are ~0.495% ( +/-0.09 SEM) of the retinal population, CD45 + cells 472 comprise ~0.853% ( +/-0.23 SEM). However, at 7 days after light damage CD11b + cells were illustrates the significance of the term enrichment; the edges reflect the degree of connectivity 598 and grouping between the terms. The leading term in each functional grouping is selected based on the highest significance (Bonferroni adj. P<0.05). B: The network is overlayed with the 600 enrichment of the timepoints across the functional groupings; nodes in which more than 50% 601 of the genes are attributed to a given timepoint are colour-coded accordingly. BP, biological 602 process; DEG, differentially expressed gene; GO, gene ontology. 
